Background/Aims-Alcoholic cirrhosis remains a controversial indication for liver transplantation, mainly because of ethical considerations related to the shortage of donor livers. The aim of this study was to review experience to date, focusing on survival rates and complications, and the eVect of alcohol relapse on outcome and alterations in marital and socioprofessional status. Methods-The results for 53 patients transplanted for alcoholic cirrhosis between 1989 and 1994 were compared with those for 48 patients transplanted for nonalcoholic liver disease. The following variables were analysed: survival, rejection, infection, cancer, retransplantation, employment and marital status, alcoholic recurrence. The same variables were compared between alcohol relapsers and non-relapsers. Results-Recovery of employment was the only significantly diVerent variable between alcoholic (30%) and non-alcoholic patients (60%). Two factors influenced survival in the absence of alcohol recidivism: age and abstinence before transplantation. For all other variables, there were no diVerences between alcoholic and non-alcoholic patients, and, within the alcoholic group, between relapsers and non-relapsers. The recidivism rate was 32%. Conclusion-The data indicate that liver transplantation is justified for alcoholic cirrhosis, even in cases of recidivism, which did no aVect survival and compliance with the immunosuppressive regimen. These good results should help in educating the general population about alcoholic disease. (Gut 1999;45:421-426) 
Alcoholic cirrhosis is the leading cause of end stage liver disease in western countries, and many alcoholic patients may potentially benefit from liver transplantation if they fulfil the usual criteria for this procedure. 1 Many centres have reported that alcoholic patients who undergo liver transplantation progress as well as patients transplanted for non-alcoholic liver diseases. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] However, we have to take into account the other diseases, especially neurological and cardiovascular, caused by alcoholism, the improvements that occur after alcohol withdrawal rendering transplantation unnecessary, and the risk of alcoholic relapse after transplantation which could potentially be responsible for poor compliance with the immunosuppressive regimen and result in graft failure. 12 Moreover, this fear of a high rate of alcohol recidivism focuses on ethical considerations related to the shortage of donor livers, and this problem is that of inequality: some patients will receive a graft while others will not. Heavy drinking leading to alcoholic cirrhosis is widely regarded as morally wrong and there has been some discrimination against alcoholics in liver transplant programmes and in the general population sensitive to organ donation. 13 All these considerations were discussed during the consensus conference on indications for liver transplantation held in Paris in 1993. It was stated that the indications for liver transplantation in alcoholic cirrhotic patients were limited to "patients whose liver disease remains serious despite alcohol withdrawal, without any consensus on the ideal period of abstinence: 3 to 6 months or more". 14 The present retrospective study reviews our experience in liver transplantation for alcoholic cirrhosis, focusing on survival rates and complications compared with patients who underwent transplantation for non-alcoholic liver disease, and the eVect of alcohol relapse on outcome and alterations in marital and socioprofessional status after transplantation.
Materials and methods

PATIENT SELECTION
Between March 1989 and December 1994, 53 patients underwent liver transplantation for alcoholic cirrhosis at the liver transplant unit of the University of Montpellier. Two of the recipients suVered from acute alcoholic hepatitis complicating the cirrhosis. Six patients presented with hepatocellular carcinoma and alcoholic cirrhosis. Patients were considered for transplantation if liver function suggested a poor prognosis, correlated to Child-Pugh's score B or C and/or cases of spontaneous bacterial peritonitis, refractory ascites, and chronic encephalopathy. All patients underwent an extensive and multidisciplinary evaluation, performed by a hepatologist, an anaesthetist and a surgeon, and included a careful cardiac and respiratory work up. No formal psychiatric evaluation was performed during this period because we had not identified a specialised psychiatrist interested in these patients. Before transplantation was considered, abstinence from alcohol consumption was required to be sure that there was no improvement in liver function without alcohol intake. Furthermore, most importantly, patient acceptance of his/her alcoholism was expected. We paid particular attention to the motivation of the candidate and the family. Using all these criteria, 19 alcoholic patients referred to our programme were refused transplants, 11 on medical grounds and eight because of problems of alcoholism.
The comparison group consisted of 48 contemporaneous recipients of a primary graft transplanted during the same period by the same surgeons for non-alcoholic end stage liver disease (table 1) , except for fulminant hepatitis and cancers without liver disease. Eight patients presented with hepatocellular carcinoma and non-alcoholic liver disease. Five patients referred to our programme were refused transplants on medical grounds.
PATIENT FOLLOW UP
All patients received blood group compatible grafts and were treated with the same immunosuppressive regimen, which combined cyclosporin, steroids, and azathioprine. Blood levels of cyclosporin were maintained between 100 and 300 mg/ml by the use of a monoclonal radioimmunoassay. In cases of renal dysfunction either during or after transplantation, anti-thymocyte globulins replaced cyclosporin for 8-10 days. A diagnosis of acute cellular and chronic rejection was based on the clinical and biochemical course in combination with histological evaluation of a percutaneous liver biopsy specimen. Episodes of rejection that were unresponsive to bolus corticosteroids were treated with preparations of anti-T cell monoclonal antibodies (OKT3) for 10-14 days. Chronic rejection was treated with tacrolimus if available or retransplantation.
Clinical signs and cultures were necessary for diagnosis of bacterial and fungal infections. Cytomegalovirus infection was detected by use of viral culture and antigenaemia assay; isolation of cytomegalovirus from blood and/or cytomegalovirus antigenaemia presence greater than five positive cells provided definitive evidence of cytomegalovirus infection requiring gancyclovir therapy. 15 Clinical examination and culture allowed diagnosis of herpes simplex virus infection. Epstein-Barr virus infection was defined by Epstein-Barr virus serology variations. Epstein-Barr virus presence in lymphoproliferative tissues was proved by in situ hybridisation for Epstein-Barr virus early RNA.
Patients had routine outpatient clinical and biochemical examinations by a member of the transplant team. The follow up intervals were usually once a week during the first month after leaving hospital, twice a month during the second and third months, monthly during the first year, every two or three months thereafter, and anytime a problem occurred. At each visit, patients were questioned on alcohol consumption (only those transplanted for alcoholic cirrhosis), compliance with immunosuppressive drugs, employment (employed, unable to work), and marital status (married or living with a partner, divorced, single). These data were sought and recorded by a medical member of the transplant team (GPP), using an informal interview with the patient and the family. Recidivism was defined as any alcohol use after liver transplantation. For the purpose of the study, alcohol consumption levels were defined by the following criteria: mild drinking, less than 20 g a day; moderate, 20-40 g a day; excessive, more than 40 g a day. Checks for serum or urine alcohol were not systematically performed. If there was any doubt about recidivism not admitted by the patient, a liver biopsy was performed. All data were reviewed from medical files for each patient.
STATISTICAL ANALYSIS
Comparisons of quantitative variables were performed using Student's t test or the MannWhitney U test. Comparisons of qualitative variables were performed using the MantelHaenszel 2 test or Fisher's exact test. Alcohol recidivism rate and employment and marital status were considered to be non-fatal clinical end points. Only patients surviving more than three months (47 of the 53 patients) were considered for analysis of non-fatal clinical end points. All patients were included in the assessment of patient survival, rejection rate, and infections. To take into account the length of time before an event (death or recidivism), we used the Kaplan-Meier method. The survival curves were compared by use of the log rank non-parametric test. Multivariate analysis was performed with the Cox model. p<0.05 was considered as significant. All results up to 31 December 1997 were analysed.
Results
PATIENT CHARACTERISTICS BEFORE
TRANSPLANTATION
Of the 53 patients transplanted for end stage alcoholic liver disease, 44 were men and nine were women, with an average age at the time of transplantation of 48.8 years (range 31 to 63). Forty three (81%) were Child-Pugh's score C, and 10 (19%) were score B. Fifty one (96%) were abstinent before transplantation, 15 for less than six months and 36 for more than six months. Of the 48 patients transplanted for non-alcoholic liver disease, 23 were men and 25 were women, with an average age at the time of transplantation of 48.8 years (range 18 to 66). Thirty (63%) were Child-Pugh's score C, 13 (27%) were score B, and five (10%) were score A. There was a significant diVerence between the two groups with regard to sex repartition (p = 0.0002). There was no significant diVerence between the two groups with regard to hospitalisation status at the time of the transplant, history of upper gastrointestinal tract haemorrhage, and history of spontaneous bacterial peritonitis.
SURVIVAL ANALYSIS
The mean follow up for the 53 alcoholic patients was 42.1 months (range 1 to 100), but if we consider the 47 patients who lived for more than three months, it was 47.3 months (range 5 to 100). There were 33 long term survivors with a mean follow up of 57.8 months (range 36 to 100). The overall survival rate at one, two, three, and five years was 75, 69, 67, and 62% respectively (fig 1) . In the 48 non-alcoholic patients, the mean follow up was 46.6 months (range 1 to 93), but if we consider the 38 patients who lived for more than three months, it was 58.6 months (range 10 to 93). The overall survival rate at one, two, three, and five years was 83, 72, 66, and 61% respectively (fig 1) . There was no significant diVerence between the two groups. Table 2 reports the causes of death in the two groups. Of the six alcoholic patients who died from cancer, three had post-transplant lymphoproliferative disorders, one had pancreatic cancer, one had breast cancer, and one had larynx cancer.
REJECTION
In the alcoholic group, the acute rejection rate was 47.1% and the chronic rejection rate was 5.6%. Only one patient in this group experienced one acute rejection episode related to poor compliance with the immunosuppressive regimen; this was successfully treated with a corticosteroid bolus. This patient had alcoholism recurrence and was irregularly taking drugs. No liver biopsy follow up was performed on this patient.
In the non-alcoholic group, the acute rejection rate was 43.7% and the chronic rejection rate was 6.2%. There was no significant diVerence between the two groups, in either frequency of rejection or severity and treatment eYcacy. Table 3 gives results on viral, bacterial, and fungal infections in the two groups. There was no significant diVerence between the two groups. With respect to fungal infections, we observed the same significant diVerence in the two groups between living and dead patients: for the 53 alcoholic patients, one (3%) of the 33 living patients and four (20%) of the 20 dead patients had fungal infections (p = 0.04); for the 48 non-alcoholic patients, none of the 30 living patients and three (16%) of the 18 dead patients had fungal infections (p = 0.04).
INFECTION
CANCERS
In the alcoholic group, nine patients (17%) experienced cancer de novo: three posttransplant lymphoproliferative disorder, two larynx cancer, one Kaposi syndrome, one skin cancer, one breast cancer, one pancreatic cancer. In the non-alcoholic group, three patients (6%) experienced cancer de novo: one posttransplant lymphoproliferative disorder, one larynx cancer, one skin cancer. The three patients who developed larynx cancer were smokers. However, smoking was not systematically analysed in the two groups.
RETRANSPLANTATION
In the alcoholic group, six patients (11%) were retransplanted, compared with seven (14%) in the non-alcoholic group. This was not a significant diVerence. Table 4 reports the causes of retransplantation in the two groups.
EMPLOYMENT AND MARITAL STATUS
For these non-fatal clinical end points, we only considered patients living for more than three months. After transplantation, 26% of the Cumulative survival rates (%) alcoholic patients compared with 45% of the non-alcoholic patients regained employment (p = 0.04). If we take into account only the long term living patients, 30% of the alcoholic patients compared with 60% of the nonalcoholic patients regained employment (p = 0.02). With respect to marital status, 16% of the alcoholic patients compared with 8% of the non-alcoholic patients were either divorced or separated from their partner (p = 0.19; NS). If we take into account only the long term living patients, 18% of the alcoholic patients compared with 7% of the non-alcoholic patients were in this situation (p = 0.14; NS).
ALCOHOLIC RECURRENCE
We did not systematically analyse drinking behaviour in the non-alcoholic patients. Analysis was performed on the alcoholic patients who survived for more than three months. Although strict instructions on total abstinence after transplantation were given to alcoholic patients before the operation, 15 of the 47 recipients (32%) had resumed alcohol consumption during a median follow up of 47.3 months. Thirteen of these 15 patients (86%) were considered to be abstinent before transplantation. The two non-abstinent patients had acute alcoholic hepatitis. The estimated risk for alcoholism recurrence after one, two, and three years was 27, 32, and 32% respectively. Seven of the 15 drinking patients (46.6%) compared with two of the 32 non-drinking patients (6%) had been abstinent for less than six months before transplantation (p = 0.04). Of the 15 patients who relapsed, two returned to mild, eight to moderate, and five to excessive drinking. Of the two patients with acute alcoholic hepatitis before transplantation, one returned to excessive drinking and it was the cause of death; the other returned to moderate and intermittent drinking.
We reassessed all the fatal and non-fatal clinical end points of the 47 alcoholic liver recipients to compare those who relapsed and those who did not (table 5) .
All biopsy specimens taken from 23 of the 33 long term survivors of the alcoholic group were reviewed. Data in table 6 represent the histological features of alcohol abstinents and users. None of the alcohol users had a normal biopsy result. Steatosis was the most common abnormality in the two groups. One alcoholic patient developed acute alcoholic hepatitis and refused any help to achieve sobriety. Lobular hepatitis related to hepatitis C virus reinfection of the graft was seen in five patients. One patient developed chronic active hepatitis related to acquired hepatitis B virus infection. No patient showed any signs of acute or chronic rejection.
Two variables were statistically significant. Patients who relapsed were younger (44 years) than those who did not (50 years) (p = 0.004), and there were more divorces or separations for relapsing patients (33%) than non-relapsing patients (9%) (p = 0.04).
We used multivariate analysis to look for factors that influenced overall survival and survival without alcohol recidivism. Three significant variables were assessed by univariate analysis for overall survival: age, fungal infection, and chronic rejection. None was found to be an independent prognostic factor (age, p = 0.10; fungal infection, p = 0.10; chronic rejection, p = 0.09). The three significant variables for survival without alcohol recidivism, assessed by univariate analysis, were: age, abstinence before transplantation, and marital status. Marital status was not an independent prognostic factor (p = 0.15). Age was significant (p = 0.01): risk to relapse was × 0.9 for each increase of one year. Abstinence before transplantation was significant: risk to relapse × 5.5 for abstinence less than six months (p = 0.005) and × 31 without abstinence (p = 0.003).
Discussion
The major argument against widespread use of liver transplantation for patients with alcoholic cirrhosis has been the fear of a high rate of recidivism leading to loss of the graft. We have tried to emphasise, on the one hand, the lack of medical arguments for removing alcoholics from liver transplant programmes and, on the other hand, the moral discrimination against alcoholics.
Except for one initial report of poor survival after liver transplantation for alcoholic liver disease, 16 all recent studies have clearly shown that mortality after transplantation for alcoholic patients does not diVer from that for non-alcoholic recipients. 2-11 17 18 Our data are in agreement with these previous studies (table  7) . Moreover, the overall one and five year survival rates (75 and 62% respectively) do not diVer from those for patients transplanted for non-alcoholic liver disease (83 and 61% respectively). In our experience, causes of death were similar in the two groups, except for trauma and cancer which were only reported Values in parentheses are percentages except for age and mean survival where they are ranges. for alcoholics. One of the two traumas was directly caused by excessive alcohol intake and the other one was accidental. Of the cancers, two involved the larynx. It is well known that alcoholic patients, who are often smokers, are highly prone to this kind of cancer, and the high prevalence of throat cancer after liver transplantation has already been reported. 19 This fact has prompted careful otorhinolaryngology screening before transplantation. Even in recipients who have returned to alcohol abuse, the overall survival was as good as, if not better than (although not significantly), that in abstinent patients (80 and 55% respectively). One main argument against transplantation for alcoholics is that the presumed high rate of recidivism would lead to poor adherence to the immunosuppressive regimen and premature loss of the graft. We assessed compliance with the immunosuppressive regimen by looking at the incidence of rejection. Again, there was no diVerence between alcoholics (47.1% and 5.6%) and non-alcoholics (43.7% and 6.2%) with respect to acute and chronic rejection respectively, just as we compared alcohol relapsers (35% and 0%) and non-relapsers (50% and 9%). Moreover, we did not observe any cases of rejection in follow up liver biopsies after the transplant. In fact, little is known about actual compliance with the immunosupressive regimen in any patient who undergoes liver transplantation, and alcoholics do not differ from non-alcoholic patients.
Another point of interest is the occurrence of infections after liver transplantation. It is known that infections, especially bacterial and fungal, are linked to poor nutritional status. 20 Alcoholic patients often suVer from poor nutrition compared with non-alcoholic patients. In our study, we observed no diVerence between the two groups of patients with regard to infections. However, fungal infections, whatever the patient, had a very bad prognosis, occurring in patients with multiple complications during the first three months of follow up.
The data on employment status are discouraging. Considering long term survivors, only 30% of alcoholics and 60% of non-alcoholics regained employment. However, among the alcoholics, there was no diVerence between relapsers and non-relapsers. We believe that these discouraging results are mainly related to the economic conditions in France and the high rate of unemployment. The significant diVerence between alcoholics and nonalcoholics seems to be related to the level of occupation before transplantation, which was lower in alcoholics than in non-alcoholics, and the poorer medical condition of alcoholics (81% Child-Pugh's score C) than nonalcoholics (63% Child-Pugh's score C) before transplantation.
The rate of divorce or separation after transplantation was similar in the two groups but, significantly, it was higher in alcohol relapsers (33%) than abstinents (9%). In most of these cases of separation, liver transplantation itself was not the determining factor but it seemed to be the continuation of a disturbing aVective situation worsened by alcoholism.
In our population, we observed a rather high recidivism rate of 32% for alcoholism after transplantation, and, if we consider the 33 long term survivors, the rate increases to 36%. Several reasons can be evoked. Firstly, the long follow up of patients after transplantation can be cited: it is usually reported that the frequency of relapse increases as the duration of follow up is extended. 7 8 11 However, in this study, we have found a large risk for recurrence at one and three years (27 and 32% respectively). Another reason may be the strict follow up of transplant patients at our unit, which may have contributed to a more accurate detection of alcohol intake. We do not use telephone contact, and the recording of drinking episodes is carried out during consultations with members of the team, usually the same one for each patient in order to maintain personal relations. Unlike Howard et al, 21 who attributed their detection of a high rate of recidivism (19 of 20 long term alcoholic liver transplant survivors) to the use of an interviewer who was independent of the transplant group, we believe that members of the transplant team are in a better position to detect alcohol relapse. Whereas underestimation of self reported alcohol use is often suggested, we have to consider a possible overestimation because of the drastic definition of recidivism that we use, namely the report of any alcohol use after liver transplantation. The question is whether the most important outcome for the patient is to be alive five years after liver transplantation, rejection free, with low doses of toxic immunosuppressive drugs or being able to avoid, at any price, drinking 20 g of alcohol a day. We favour the first option. In fact, the consequences of alcohol recidivism after transplantation may not necessarily be deleterious to the patient him/herself, but may have a disastrous impact on the general population who may be influenced by moral arguments producing repercussions on organ donation, namely reservations about giving organs to patients who may drink again after transplantation. Therefore we need to explain to the public that alcoholism is not a vice but a disease. However, at the same time, we have to try to identify during the selection procedure those patients at greatest risk of alcohol relapse. 16 17 We found that young age and short period of abstinence before transplantation (less than six months) influenced alcohol recidivism. Previous studies are contradictory. Most of them found that the length of abstinence before transplantation is the main predictor of behaviour afterwards. 1 7 9 In contrast, Lucey et al 11 found no significant diVerences at the time of evaluation between abstainers and alcohol users in age, sex, severity of liver dysfunction, median duration of abstinence, or local prognosis score. Foster et al 18 found that psychosocial criteria, co-morbid substance use, and possibly family history have greater predictive value than the length of abstinence before transplantation. From our own experience and that reported by other teams, we believe that the most important factor in the preoperative period is the acceptance by the patient and his/ her family of his/her alcoholism. 22 In addition, since 1995, a psychiatrist has been involved in the evaluation before and the follow up after transplantation, not only to assess psychological selection criteria, but, above all, to help the patients to understand and to face their alcoholic disease. We have to bear in mind the fear of alcoholic patients that "without the alcohol, they will literally fall apart and cease to function, if not cease to exist". 23 Finally, analysis of biopsy specimens from the 33 long term survivors is interesting. There was no diVerence between abstinents and users, except for one patient with acute alcoholic hepatitis. We observed neither fibrosis nor cirrhosis. The length of the follow up cannot be the only argument put forward, as alcoholic cirrhosis recurrence 21 months after liver transplantation has been reported. 24 Baddour et al 25 found four of 23 patients developed cirrhosis, detected by liver biopsy performed from 177 to 711 days after liver transplantation. No relation between fibrosis and immunosuppressive drugs has been found.
In conclusion, our data indicate that liver transplantation is justified for alcoholic cirrhosis. We observed an overall recidivism rate of 32%, which did not aVect survival and compliance with the immunosuppressive regimen. Only 10.6% of the patients returned to excessive alcohol use (up to 40 g a day). Special attention must be given to young recipients who have the greatest risk of recidivism. The good results obtained for liver transplantation for alcoholic cirrhosis should help us to educate the general population about alcoholic disease.
